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Claims: /
1. A method for co-detecting Hepatitis C Virus (HCV) RNA 4nd
Human Immunodeficiency Virus (HIV) RNA in a biological sample, said ethod

comprising:
(A) performing a reverse transcription reactio

derived from said sample as a template and at least one reverse trahscription primer

RNA to produce reverse transcription products compriging (a) HCV-specific reverse

combination of (2) and (b);

(B)  amplifying said reverse-transcription products using one or
more pairs of oligonucleotide primers s écific for the 5' noncoding region of HCV
and one or more pairs of oligonuc otide primers specific for HIV to produce
amplification products comprising (a) HCV-specific amplification products, (b)

HIV-specific amplification pro facts, or (c) a combination of (a) and (b);

wherefn each of said pairs of oligonucleotide primers specific
for HCV comprises:
forward primer 5'-
GGGAGAGCCA GTGGTCTGCGGAA-3' (C131F25) <SEQ ID NO. 1>, and
(i1) reverse primer 5'-

CGGGGCA CGCAAGCACCCTATCA-3' (C294R25) <SEQ ID NO. 2>

wherein each of the pairs of oligonucleotide primers specific

for £1 comprises a forward primer with the sequence:

5'-CTGCTTAAGCCTCAATAAAGCTTGCCTTGA—3'
(JBLTR4) <SEQ ID NO. 3>, and a reverse primer specific for HIV-1 selected from

the group consisting of:
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¢))] 5. GGGTCTGAGGGATCTCTAGTTACC AG T-
3' (JBLTR6) <SEQ ID NO. 4>, and
2) 5'-TGTTCGGGC_GCCACTGCTAGAGA—
(JBLTRS8) <SEQ ID NO. 5>,
5 wherein each of the pairs of oligonucleotjde primers specific
for HIV-2 comprises a forward primer with /the sequence 5'-

GGGAGGTTCTCTCCAGCACTAGCA-3' (2LTRe) <SEQ ID NO. 6>, and a
j the sequence 5'-

\ reverse  primer  specific  for HIV-2
% GCGACTAGGAGAGATGGGAACACACA—3' 2 -R1) <SEQ ID NO. 7>; and
10 (C) detecting said amplification products;

wherein detection of HCV-specific amplification products
indicates the presence of HCV RNA i

iy ey o 00

said sample, detection of HIV-specific

s

o i

amplification products indicates the présence of HIV RNA in said sample, and the
detection of HCV-specific amplifigation products and HIV-specific amplification

CV RNA and HIV RNA in said sample.

wny. ug e an

15 products indicates the presence o

2. A

transcription reaction is

hod as defined in claim 1, wherein said reverse

rformed using random oligonucleotide primers.

20 3. A method as defined in claim 1, wherein said reverse

transcription regétion is performed using one or more oligonucleotide primers
having seql?‘tces corresponding to sequences in HCV RNA and one or more

oligonucleotide primers having sequences corresponding to sequences in HIV RNA.

25 4. A method as defined in claim 1, wherein said amplifying is
performed by a method selected from the group consisting of polymerase chain
reatction, ligase chain reaction, strand displacernent amplification, nucleic acid single

base amplification, and transcription mediated amplification.

cDS-210 7
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5. A method as defined in ctaiin_ 1, wherein said degecting
comprises visualizing said amplification products by gel electrophoresis.

6. A method as defined in claim 1, wherein s d detecting
comprises capturing said amplification products on a solid supporf containing (a)
one or more HCV-specific oligonucleotide probes, (b) one or/more HIV-specific
oligonucleotide probes, or (c) a combination of (a) and (bJ and quantifying said
captured products using a colorimetric assay.

7. A method as defined in clajm 6, wherein said HCV-specific
probe consists of 5_CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB)
<SEQ ID NO. 12> and said HIV-specific probe is selected from the group consisting
of:

(a) 5'-CAACAGA! ACACACTACT-3' (JBLTRpr3)
<SEQ ID NO. 13>; /;

(b) 5'—GAAC{}/GATGGGCACACACTGCT-3' (JBLTRpr4)
<SEQ ID NO. 16>; and /’/

© / 5_.CCACGCTTGCTTGCTTAAAGACCTC-3'
(2LTRprl) //
<SEQ ID NO. 14>. ,

A method as defined in claim 1, wherein said sample is
selected fronf the group consisting of blood, serum, plasma, urine, saliva, and

cerebrospipal fluid.

9. A method as defined in claim 1, wherein said co-detecting is
——
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10./ A method for co-amplifying Hepatitis C Virus (HCV)
and Human Immunodeficiency Virus (HIV) DNA, said method comprising:

suspected

(A) performing a polymerase chain reaction on a DNA samp
to contain HCV DNA, HIV DNA, or a combination of HCV DNA afd HIV DNA,
using one or more pairs of oligonucleotide primers specific for/the 5' noncoding
region of HCV and one or more pairs of oligonucleotide primer specific for HIV to
produce amplification products comprising (a) HCV-specifi mplification products,
(b) HIV specific amplification products, or (c) a combinaion of (a) and (b);

wherein each of said pairs of oligonucleotide primers specific

for HCV comprises:
(i) forward primer 5'-GGGAG GCCATAGTGGTCTGCGGAA-3'

(C131F25) <SEQ ID NO. 1>, and
(i) reverse primer 5-CGk

(C294R25) <SEQ ID NO. 2>;

wherein each

ACTCGCAAGCACCCTATCA-3'

the pairs of oligonucleotide primers specific

for HIV-1 comprises a forward prigher with the sequence:
5. CTGCFTAAGCCTCAATAAAGCTTGCCTTGA-3'
(JBLTR4) <SEQ ID NO. 3> and a reverse primer specific for HIV-1 selected from
the group consisting of:
(
3' JBLTR6) <SEQ I NO. 4>, and
2) 5. TGTTCGGGCGCCACTGCTAGAGA-3'
(JBLTRS8) <SEQ/ID NO. 5>; and

4

5_GGGTCTGAGGGATCTCTAGTTACC AGAGT-

wherein each of the pairs of oligonucleotide primers specific

comprises a forward  primer with the sequence 5'-

reverse/ primer  specific  for HIV-2 with the sequence  5'-

GCGACTAGGAGAGATGGGAACACACA-3' (2LTR-R1) <SEQ ID NO. 7>.
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11. A method as defined in claim 10, further comprising

(B) detecting said amplification products,
wherein detection of HCV-specific ampliffcation products

indicates the presence of HCV DNA in said sample, detection of HIV-specific
amplification products indicates the presence of HIV DNA {n said sample, and the
detection of HCV-specific amplification products and HTV-specific amplification

products indicates the presence of HCV DNA and HIY' DNA in said sample.

12. A method as defined i claim 11, wherein said detecting

comprises visualizing said amplification products by gel electrophoresis.
13. A method as defined in claim 11, wherein said detecting

claltl.
comprises capturing said amplification products on a solid support containing (a)
one or more HCV-specific oli 6nucleotide probes, (b) one or more HIV-specific
oligonucleotide probes, or a combination of (a) and (b) and quantifying said

captured products using a olorimetric assay.

14. ‘A method as defined in claim 13, wherein said HCV-specific
-CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB)
<SEQ ID NO. 12> and said HIV-specific probe is selected from the group consisting
of.

probe consists of 5

(a) 5. CAACAGACGGGCACACACTACT-3'
(JBLTRpf3) <SEQ ID NO. 13>

) 5'-GAACAGATGGGCACACACTGCT-3'
pr4) <SEQ ID NO. 16>; and
(©) 5.CCACGCTTGCTTGCTT AAAGACCTC-3'
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15. A method as defined in claim 1, wherein said co-amplifyidg is

Q}/ simultaneous.

5 16. A method for co-detecting Hepatitis C Viru
\ Human Immunodeficiency Virus (HIV) RNA in a biological Sample, said method

comprising:
(A) performing a reverse transcription reaction using RNA
derived from said sample and internal positive contfol (IPC) RNA as a template, at
10 least one reverse transcription primer that will prime reverse transcription of DNA
from IPC RNA, at least one reverse trans ption primer that will prime reverse
O 1T transcription of DNA from HCV RNA, apf at least one reverse transcription primer
that will prime reverse transcription of DNA from HIV RNA to produce reverse
transcription products comprising £2) TPC-specific reverse transcription products
15 and (b) HCV-specific reverse transcription products, (c) HIV-specific reverse
transcription products, or (d) #ny combination of any of the foregoing;

(B) amphfying said reverse-transcription products using one Or
more pairs of oligo cleotide primers specific for IPC, one or more pairs of
oligonucleotide prir/n’érs specific for the 5' noncoding region of HCV, and one or

20 more pairs of olj onucleotide primers specific for HIV to produce amplification
products comprising (a) IPC-specific amplification products (b) IPC-specific
ampliﬁcatioﬁ products and HCV-specific amplification products, (¢) IPC-specific
amplificafion products and HIV-specific amplification products, or (d) a

tion of any of the foregoing;

25 wherein each of said pairs of oligonucleotide primers specific for IPC

) forward primer 5'-

CGCCAGCGTGGACCATCAAGTAGTAA—3' (IPCF1) <SEQID NO. 8>, and

CDS-210
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) reverse primer
CACGATCCTGGAGCAGACACTGAAGA—3' (IPCR1) <SEQ ID NO. 9>;
wherein each of said pairs of oligonucleotide primers ecific for
HCV comprises:
@) forward pri 5'-
GGGAGAGCCATAGTGGTCTGCGGAA—3' (C131F25) <S
(i1) reverse
CGGGGCACTCGCAAGCACCCTATCA-3' (C294R25) <SEQ ID NO. 11>; and

wherein each of the pairs of oligg {icleotide primers specific for

ID NO. 10>, and

primer 5'-

HIV-1 comprises a forward primer with the sequefice:
5'.CTGCTTAAGCCT AATAAAGCTTGCCTTGA-3'

(JBLTR4) <SEQ ID NO. 3>, and a reversg primer specific for HIV-1 selected from

Ju
o

>
.

the group consisting of:

1 5

15 3' (JBLTR6) <SEQ ID NO. 4>,
2

(JBLTRS) <SEQ ID NO. 57

whérein each of the pairs of oligonucleotide primers specific

-TGTTCGGGCGCCACTGCTAGAGA—3‘

for HIV-2 compyises a forward primer with the sequence 5'-
20 GGGAGGTTCTC CCAGCACTAGCA-3' (2LTRe) <SEQ ID NO. 6>, and a
reverse  prim specific ~ for HIV-2 with the  sequence 5'-
GCGACTA AGAGATGGGAACACACA-3' (2LTR-R1) <SEQ ID NO. 7>; and
(C) detecting said amplification products
wherein detection of IPC-specific amplification products
25 indicafes the presence of IPC RNA in said sample, detection of HCV-specific
lification products indicates the presence of HCV RNA in said sample, detection
HIV-specific amplification products indicates the presence of HIV RNA in said
/ sample, and the detection of HCV-specific amplification products and HIV-specific

cvs-21f
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amplification products indicates the presence of HCV RNA and HIV RNA in

sample.
17. A method as defined in claim 16, wherein/said reverse

transcription reaction is performed using random oligonucleotide pyimers.

18. A method as defined in claim 16/ wherein said reverse

i

transcription reaction is performed using one or more oligonucleotide primers
having sequences corresponding to sequences if’ IPC RNA, one or more
oligonucleotide primers having sequences COTTesp fding to sequences in HCV RNA
and one or more oligonucleotide primers Maving sequences corresponding to

sequences in HIV RNA.

19. A method as defined in claim 16, wherein said amplifying is

performed by a method selected from the group consisting of polymerase chain
reaction, ligase chain reaction, trand displacement amplification, and transcription

mediated amplification.

20. method as defined in claim 16, wherein said detecting
——

comprises visualizi;{ said amplification products by gel electrophoresis.

A method as defined in c&igt/ 16, wherein said detecting
comprises capturing said amplification products on a solid support containing (a)
one or mgre IPC-specific oligonucleotide probes, (b) one or more HCV-specific
oligonugleotide probes, (c) one or more HIV-specific oligonucleotide probes, or (G))
a confbination of any of (a), (b), and (c) and quantifying said captured products

usjhg a colorimetric assay.
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22. A method as defined in claim 21, wherein said IPC-spgfific
probe consists of 5 CTGCGTTAGACCGAGAACTGTGGATAAAGG-3' EQ ID
NO. 17>, said HCV-specific probe consists
CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB) <SE@ ID NO. 12>
and said HIV-specific probe is selected from the group consisting
(a) 5-CAACAGACGGGCACACACTACT-3'
(JBLTRpr3) <SEQ ID NO. 13>;
(b) 5 GAACAGATGGGCACXCACTGCT-3'

(JBLTRpr4) <SEQ ID NO. 16>; and
©) 5'-CCACGCTTGCT
(2LTRpr1) <SEQ ID NO. 14>.

23. A method as defipéd in claim 16, wherein said sample is
selected from the group consisting gf blood, serum, plasma, urine, saliva, and

cerebrospinal fluid.

24. A methdd as defined in claim 16, wherein said co-detecting is
f——-

simultaneous.

A method for co-amplifying Internal Positive Control (IPC)
Virus (HCV) DNA, and Human Immunodeficiency Virus (HIV)

25.
DNA, Hepatitis
DNA, said method comprising:

(A) performing a polymerase chain reaction on a DNA sample

[PC DNA and suspected to contain HCV DNA, HIV DNA, or any

combirfation of any of the foregoing, using one or more pairs of oligonucleotide
prinders specific for IPC, one or more pairs of oligonucleotide primers specific for
e 5' noncoding region of HCV, and one or more pairs of oligonucleotide primers

specific for HIV to produce amplification products comprising (a) IPC amplification
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products, (b) IPC amplification products and HCV-specific amplification pro cts,
(c) IPC amplification products and HIV-specific amplification products,
combination of any of (a), (b), and (c);

wherein each of said pairs of oligonucleotide primers ecific for IPC

comprises:

@) forward primer 5'-
CGCCAGCGTGGACCATCAAGTAGTAA—3' (IPCF1) <§£Q ID NO. 8>, and

(i)  reverse prirher 5'-

CACGATCCTGGAGCAGACACTGAAGA—3‘ (IPCR1) <SEQ ID NO. 9>;
wherein each of said pairs/of oligonucleotide primers specific
for HCV comprises:
(i) forward primer 5'- AGAGCCATAGTGGTCTGCGGAA—3'
(C131F25) <SEQ ID NO. 10>, and
(i) reverse primer
(C294R25) <SEQ ID NO. 11>

wherel

5. CGGGGCACTCGCAAGCACCCT ATCA-3'

each of the pairs of oligonucleotide primers specific

for HIV-1 comprises a foryard primer with the sequence:
5! TGCTTAAGCCTCAATAAAGCTTGCCTTGA—3'
(JBLTR4) <SEQ ID 0. 3>, and a reverse primer specific for HIV-1 selected from

1) 5'—GGGTCTGAGGGATCTCTAGTTACC AGAGT-
3' JBLTRS) %EQ ID NO. 4>, and
/,/' 2) 5'—TGTTCGGGCGCCACTGCTAGAGA-3'
(JBLTRg) <SEQ ID NO. 5>,
wherein each of the pairs of oligonucleotide primers specific
for/ HIV-2 comprises a forward primer with the sequence 5'-

AGGTTCTCTCCAGCACTAGCA—3' (2LTRe) <SEQ ID NO. 6>, and a
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reverse  primer  specific for HIV-2 with the  sequence

26. A method as defined in (_:_l_a}'lr—n_l_ 0, further compyising:

5 (B) detecting said amplification products,
| wherein detection of IPC-specific amplification prgducts indicates the
\ presence of IPC DNA in said sample, detection of HC Vfspecific amplification
products indicates the presence of HCV DNA in said sgmple, detection of HIV-

specific amplification products indicates the presence HIV DNA in said sample,

10 (\/\ and the detection of HCV-specific amplificatiod products and HIV-specific
amplification products indicates the presence of HCV DNA and HIV DNA in said
sample.

27. ed in claim 26, wherein said detecting

15 comprises visualizing said amplificatign products by gel electrophoresis.

28. as defined in claim 26, wherein said detecting

one or more IPC-specifi oligonucleotide probes, (b) one or more HCV-specific

20 oligonucleotide probes, c) one or more HIV-specific oligonucleotide probes, or (d)

29. A method as defined in claim 28, wherein said IPC-specific
ists of 5'-CTGCGTTAGACCGAGAACTGTGGATAAAGG—3' <SEQ ID
17>, said HCV-specific probe consists of 5'-
CC TCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB) <SEQ ID NO. 12>
d said HIV-specific probe is selected from the group consisting of:

25 probe co

CDsS-210
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@@ S5-CAACAGACGGGCACACACTACT-3
(JBLTRpr3) <SEQ ID NO. 13>;
() 5-GAACAGATGGGCACACACTGC

(JBLTRpr4) <SEQ ID NO. 16>; and
© 5'-CCACGCTTGCTTGCTTAA[/\GACCTCG‘

(2LTRpr1) <SEQ ID NO. 14>. y

30. A method as defined in claim 29, wherein said co-amplifying

is simultaneous.

10
31. A kit for co-detectipg HCV RNA and HIV RNA in a
biological sample, said kit comprising:
(a) a pair of oligorydeotide primers specific for the 5' noncoding
region of HCV comprising: J/
15 (1) forward primer 5'-
GGGAGAGCCATAGTGGT GCGGAA-3' (C131F25) <SEQ ID NO. 10>, and
(ii) reverse primer 5'-
CGGGGCACTCGCAA! ACCCTATCA-3' (C294R25) <SEQ ID NO. 11>; and
(b) Joligonucleotide primers specific for HIV-1 which comprise a
20 forward primer with the sequence:

5'-CTGCTTAAGCCTCAATAAAGCTTGCCTTGA—3'
(JBLTR4) <SEQ ID NO. 3>, and a reverse primer specific for HIV-1 selected from
the group ¢bnsisting of:
) 5. GGGTCTGAGGGATCTCTAGTTACC AGAGT-
25 3' JBLTRG) <SEQ ID NO. 4>, and
2) 5. TGTTCGGGCGCCACTGCTAGAGA-3'
(JBLTRS) <SEQ ID NO. 5>,and a pair of oligonucleotide primers specific for HIV-

5 which comprise a forward primer with the  sequence 5'-

CDS-210
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GGGAGGTTCTCTCCAGCACTAGCA—3' (2LTRe) <SEQ ID NO. 6>, and/a
reverse primer specific for HIV-2 with the sequence: 5'-
GCGACTAGGAGAGATGGGAACACACA—3' (2LTR-R1)
<SEQ ID NO. 7>.

32. A kit as defined in claim 31, further 6mprising a pair of

j\ﬂ oligonucleotide primers specific for IPC, ‘v’v}:e:gin saidpair of oligonucleotide
\ primers specific for PC comprises forward primer 5'-
Q? CGCCAGCGTGGACCATCAAGTAGTAA—3‘ (IP€F1) <SEQ ID NO. 8> and
10 reverse primer 5'.CACGATCCTGGAGCAGA! CTGAAGA-3' (IPCR1) <SEQ ID
NO. 9>.
33. A kit as deﬁn/e in cljig_’i%l, further comprising one or more
probes. /
15
34. A kit s/ defined in claim 32, further comprising one or more
probes. -
35. A kit as defined in claim 33, wherein said probes are selected
20 from the group/ consisting of 5'-CCTT"I‘?;GEGACCCAACACTACTCGGCT-B’
(C252-27-P <SEQ ID NO. 12>, 5'-CAACAGACGGGCACACACTACT-3'
(JBLTRpr3
<SEQ 0. 13>, 5'—GAACAGA’I’GGGCACACACTGCT-3' (JBLTRpr4)
<SE NO. 16>, and 5'-CCACGCTTGCTTGCTTAAAGACCTC-3' (2LTRpr1)
25 <SFQ ID NO. 14>.

36. A kit as defined in claim 34, wherein said TPC-specific probe

/ consists of 5'-CTGCGTTAGACCGAGAACTGTGGATAAAGG—3' (IPC1P) <SEQ

CDS-210
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D NO. 17>, said HCV-specific probe consists of
CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB) <SEQ ID N
and said HIV-specific probe is selected from the group consisting of:
(a) 5. CAACAGACGGGCACACACTACT-
(JBLTRpr3) <SEQ ID NO. 13>
(b) 5. GAACAGATGGGCACACACT T-3'

(JBLTRpr4) <SEQ ID NO. 16>; and g
©) 5'-CCACGCTTGCTTGC7/ GACCTC-3'

(2LTRpr1) <SEQ ID NO. 14> /
/
/
37. A kit for co-amplifying I} V DNA and HIV DNA in a DNA

sample, said kit comprising; /
(a) a pair of oligonucle ide primers specific for the 5' noncoding

region of HCV comprising: /
Q) " forward primer 5'-
GGGAGAGCCATAGTGGTCT GGAA-3' (C131F25) <SEQ ID NO. 10>, and
(ii) reverse primer 5'-

CGGGGCACTCGCAAG ACCCTATCA-3' (C294R25) <SEQ ID NO. 11>

(b) ol gonucleotide primers specific for HIV-1 which comprise a
forward primer with/tf;e sequence:
/ 5'-CTGCTTAAGCCTCAATAAAGCTTGCCTTGA—3'
(JBLTR4) <S]_36 ID NO. 3>, and a reverse primer specific for HIV-1 selected from
the group cofisisting of:

1) 5'-GGGTCTGAGGGATCTCTAGTTACC AGAGT-
3 (JByfRG) <SEQ ID NO. 4>, and
/ (2) S-TGTTCGGGCGCCACTGCTAGAGA-3

( : LTRS) <SEQ ID NO. 5> and a pair of oligonucleotide primers specific for HIV-

2  which comprise a forward primer  with the sequence 5'-
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GGGAGGTTCTCTCCAGCACTAGCA—3‘ (2LTRe) <SEQ ID NO. 6>, and/a
reverse primer specific for HIV-2 with the sequence:
GCGACTAGGAGAGATGGGAACACACA—3‘ (2LTR-R1)
<SEQ ID NO. 7>. |

[&)]

o

38. A kit as defined in claim 37, further copdprising a pair of

oligonucleotide primers specific for IPC, wherein said pair’ of oligonucleotide

primers specific for PC comprises forvard primer 5'-
CGCCAGCGTGGACCATCAAGTAGTAA—3' (IPCF1)/<SEQ ID NO. 8> and
reverse primer 5. CACGATCCTGGAGCAGACACT 'AAGA-3' (IPCR1) <SEQ ID
NO. 9>.

&=

o}

39. A kit as defined in cldim 37, further comprising one or more

probes.

40. A kit as definéd in claim 38, further comprising one or more
probes. e

41. A kit/as defined in claim 39, wherein said probes are selected
ing of 5'-CCTTZEGGGGACCCAACACTACTCGGCT-3'

ID NO. 12>, 5'-CAACAGACGGGCACACACTACT—3'

20 from the group consi
(C252-27-PRB) <SEX
(JBLTRpr3)
<SEQ ID NO. 15>, 5.GAACAGATGGGCACACACTGCT-3' (JBLTRpr4)
<SEQ ID N { 16>, and 5. CCACGCTTGCTTGCTTAAAGACCTC-3' (2LTRprl)
25 <SEQ IDANO. 14>.

\S
\.

42. A kit as defined in claim 40, wherein said IPC-specific probe
nsists of 5'-CTGCGTTAGACCGAGAACTGTGGATAAAGG—3' (IPC1P) <SEQ

cps-210"



rees

Ay o 7 A

weer .{tlxn.

i

e o

i R R

10

CDS-210

_36_

ID NO. 17>, said HCV-specific probe consists of

CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB) <SE

(@) 5-CAACAGACGGGC CACTACT-3'
(JBLTRpr3)
<SEQ ID NO. 13>;
(b) CAGATGGGCACACACTGCT-3'
(JBLTRpr4)
<SEQ ID NO. 16>;

(©) 5'-CCACGCTTGCTTGCTTAAAGACCTC-3'
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